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SUMMARY

Selected members of the tanker, transport and bomber aircrew community of the Air Force were
surveyed to obtain their opinions relative to several training issues which appear to bear on the
3 application of low-cost training devices to support the training of aircrews on specific,
mission-related tasks performed in the aircraft, This investigation is the initial phase of an
effort to develop, validate, and demonstrate the application of advanced part-task training
methods and technology for aircrew training. Results from the surveys were used to identify
classes of tasks for further analysis which will ultimately lead to development of prototype

part-task trainer demonstrations.
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PREFACE

This effort represents a portion of the research and development (R&D) program of
the Air Force Human Resources Laboratory for Technical Planning Objective 3, the thrust
of which is Aircrew Training Effectiveness. The general objective of this thrust is to
identify and demonstrate cost effectiveness in training Air Forcesaircrew members, More
specifically, the effort was part of the R&D conducted under the Aircrew Training
Effectiveness subthrust, which has as its goal the provision of a technology base for
improving the effectiveness and efficiency of training combat aircrews. The present
effort was conducted as a part of Work Unit 1123-25-01, Special Function Trainer
Technology. The research was accomplished in cooperation with the Military Airlift
Command (MAC) and Strategic Air Command (SAC) in accordance with terms of Memoranda of
Agreement with the two organizations specifying the accomplishment of aircrew surveys to
identify part-task training R&D requirements. The author acknowledges the cooperation
and support of this effort by 1individuals within both commands. Specifically
acknowledged is the assistance of Lt Col Joe Burch, and Mr. Don Barkley, HQ MAC/DOT;
Major Irving Boswell and Major Terry Matthews, 93 BMW/005 (SAC); and Mr, Charles
Hamilton, AFMPC/YPS,. These individuals made substantial contributions to the
development and administration of the survey instruments used in this effort.
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AIRCREW TASK SURVEYS: SELECTION CRITERIA
FOR LOW-COST TRAINING TECHNOLOGY APPLICATIONS

I. INTRODUCTION

This paper documents the first phase of a research and development (R&D) effort to support
improved training of Air Force aircrews., The objective of this first phase of the effort was to
survey operational aircrews in order to obtain relevant data about the tasks they perform during
aircraft missions. The surveys described in this paper provide initial evidence to support the
selection of training tasks for the development of several high-technology, low-cost part-task
trainer demonstrations. The overall goal of the effort is to demonstrate state-of-the-art
hardware/software configurations as vehicles for advanced, scientifically valid part-task
training.

The surveys were designed to elicit aircrew member opinions regarding training issues wnich
bear on the matching of task characteristics with training technology, particularly low-cost
technology. These i{ssues are: (a) adequacy of training provided in current programs for
specific tasks; (b) relative difficulty of tasks; (c) level of training device cost/complexity
required to support training for tasks; and (d) appropriateness of high-technology, low-cost
alternatives to support training for tasks.

In this report, for purposes of orderly exposition, a more comprehensive discussion of the

utilization of survey data, and their implications, will be deferred intil after tne surveys
tnemselves nave deen fully dJescrided.

Approach to Surveys

The development and administration of the aircrew task surveys was a cooperative effort
between the Air Force Human Resources Laoporatory, Operations Training Division (AFHRL,/0T), and
the user commands (Military Airlift Command {MAC) and Strategic Air Command (SAC)). Decisions
concerning which aircraft missions/tasks to include in the surveys, the design of questionnaire
content, aircrew sampling reguirements and provisions, survey administration, data analysis and
reporting of results were reached jointly between AFHRL,/OT and users. Authorization to conduct
surveys within the Air Force was obtained from the Air Force Military Personnel Center (AFMPC,YP).

Aircraft Types

The scope of the surveys was based on obtaining a reasonable cross-section of the range and
types of tasks performed during aircrew missions. In the first phase, which was limited to
tanker, transport, opomber (TTB) aircraft, the following aircraft were selected for jeneral
representativeness, with the concurrence of HQ SAC, Deputy “ommander, Jperations Training '20T)
ind <7 AT ZCT, respectively:  2-%2 and <C-138 CSAC); 1-130 ing T-M4Y 0 MACL, 1% w35 310sC

ietermited [ sintly tnal 2aCn dircrew 2osition for 2aCn 1ircraft wGu 3 ze Trclllec T otne urieys,

Aircrew Mission Task Lists

Oevelopment of the questionnaires began by obtaining task listings for each iircrew position
for each of the aircraft selected. These lists were obtained from SAC and MAC as official master
task 1ists. 3ecause of space limitations in the juestionnaire, the tasks comprising the mission
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were described generally rather than in detail. Task listings in the questionnaires comprised
the entire mission, but each task listed subsumed a considerable number of subtasks which were
not specifically listed. Tasks were listed chronologically as accomplished during the mission.

Aircrew Sampling

The objective of sampling was to obtain reasonable representativeness of opinions of the
aircrew member population by aircraft type. However, for purposes of administrative control and
in order to expedite data collection, the most efficient method was for HQ MAC/DOT and HQ SAC,/D00T
to administer surveys via lines of authority to operational wings and training squadrons, In
order to obtain representativeness, the distribution of questionnaires was balanced across wings
and squadrons, A goal of a minimum 20% sample of aircrews for each aircraft and each aircrew
position was attempted for each of the surveys.

Design of Surveys

The intent of the survey was to elicit an opinion from each aircrew member relative to each
of the major tasks performed during the mission. In the questionnaire, the respondent was
required to answer four questions about each task listed., Each question was constructed to
assess a selection factor judged by researchers as important in determining the relative
appropriateness of tasks as candidates for part-task training research. [n the format of the
questionnaire, these guestions appear on page 3, opposite a listing of the mission tasks for each
zircrew position. A copy 3f the juesticnnaire for the 3«52 ragar navigator/navigator position is
included in Appendix A. This questionnaire is typical of those used for all aircraft types and
crew positions surveyed. In each case, the respondent was asked to rate factors relative to
tasks by placing a numbered response (corresponding to rating scales provided with the gquestions
on page 3) in the appropriate column and row for each task listed on page 2. For example,
Question A, which asks the crew member to rate the adequacy of training provided for the task,
has a response scale ranging from 1 (very inadequate) to 5 {very adequate)., The questionnaire
was formatted such that when the respondent had answered Questions A, B, C, and D for all tasks
which comprise his/her mission, a composite picture of opinions in terms of the four task
selection factors would emerge on page 2.

Task Selection Factors

The selection factors, as represented in Questions A through D, were generally in an
ascending order of specificity and pointed toward assessing the appropriateness/utility of
special function trainers (SFTs) to support training for tasks., An SFT was defined in QJuestion C
as a microcomputer-based desk top trainer. The rationale underliying each of the questions was as
follows:

Tuestion A isked the respcndent %0 rate *he adeauacy of *%riaining for eacn task “n tre zurrert
Tr31mIng pragram, on 3 0t S response scile,  The ntent waS S0 355853 nuw €. reé jtrirew
memper perceived he/she nad zeen irained o pe~form 2acnh task, The purpose w~as to icentify tasks

for which improved training appears ~arranted.

Juestion 3 iadressed tne ~elative nftfrculty of tasks, feéfined 1S amcurt T tritcit; time
requirad by the Crew member to learn to perform the task relative t0 other tasks 1in the mission,
The scale ranged from 1 (much less than average [amount of timel) to 5 (mucnh more than averagel.
Tasks judged more difficult would be more likely to be selected as candicates for part-task

training,
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Question C asked the respondent to estimate the minimum level of training media required to
support training for the task. It assumed the respondent was familiar with the training
capabilities of each of the devices/methods listed as options. The options, listed from highest
to lowest in terms of cost, ranged from 1 (aircraft) to 8 (workbooks, regs, study guides, texts,
etc.). The intent was to determine if the tasks were appropriate for the general area of
part-task training., As a general rule, if the task was judged to be supportadble at levels £
through 8, it was considered a potentially selectable training task.

question 0 asked for an estimate of how useful an SFT (defined in Question () would ce for
training any part of the task. The scale ranged from 1 (not useful at all) to 5 (very useful].
The question was designed to elicit specific consideration of the "new technology" option. It
sssumed that aircrew members were well enough aware of microcomputer-based technology to form
opinions of i1ts potential for training.

Implications of Responses

None of the factors taken singly could provide a sufficient basis for selecting candidate
tasks. However, taken collectively, these data provide an opinion "profile" on each task in
order to identify and prioritize tasks for further analysis.

Open-Ended Response [tems

Page 4 of each gquestionnaire contained five open-ended gquestions to ne answered at the optian
of the respondent, The purpose of these questions was to provide an opportunity for aircrew
members to express opinions about the training program independently from task-specific
questions. The method used to classify these responses is described later in this paper,

Coordination of Questionnaire Content/Format

The format and content of all questionnaires were essentially the same except for <the Z2asks
listed on page 2, which were specific to each crew position and aircraft. Oraft questionnaires
were forwarded to HQ MAC/DOTR and HQ SAC/DOTP for examinaticn and revision Dy subject-matter
experts. Following concurrence on format and content, each questionnaire was forwardea <o
AFMPC,/YP for approval and authorization to be used as a survey instrument. The surveys were
assigned an AFMPC control number which appeared on the cover of the questionnaires,
Questionnaires were then reproduced in quantity and forwarded to MAC and SAC for administration.

Il1. METHOD

Survey Administration

Tne 3dmnIsiTtition Sf 2ach survey ~as ICIompiisned Sy eifther =0 MAC IITR e o Il TlTTL sl
ipLropriate.  Two nundred fifly copies of each guestionnaire were distriduted imorg .ni%s w1 in°n
tre operational wings of these MAJCOMs. An attempt w~as made to distribute <uestionnaires “n° 3
Taoinced fatnion 1CUoss Ln1ts, lurvey lontrol cfficers were 31sSigned 3t sach Cartiltoatiot:o Lttt

T.o21sttagule, oonirci, and coilect juesticnnaires,  Typically, t0 7 23yS were 17 lzwel v Tvs

respondent to complete the questionnaire and return it to the unit control officer, Al
questionnatres w«ere collected by +HG MAC,DOTR or +4Q SAC,DOTP and returned to AFYRL,0T for :zata
aralysis.
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Data Analysis

Data from each of the surveys were computer analyzed anc tabulated to show the spread of
responses across the scale for each of the questions (A - D) for each aircrew member position and
aircraft. An example of one such table is shown in Table 1.

'..l'

8 o,

Table 1. Percentage of Responses to Scaled Items by B-52
Radar Navigator/Navigators for Each of 23 Mission-Related
Tasks to Question A of Questionnaire

!"ll

13
[
A, How d0 you rate the adequacy of training for this task in the current B-52 program? t
very neither adequate very .
inadequate inadequate nor inadequate adequate adequate :ﬁ
1 2 3 4 5 &>
very Nei ther Very f
Mission inad. Inadeq. lInad./ad. Adeq. Adeq. =
tasks | 2 3 4 5 M $D .
1 1.0 4.0 6.1 60.6 28.3 a4 .77 -
2 1.0 1.0 5.1 59,2 33.7  4.23 .69
3 3.0 3.0 1. 50.5 32.3  4.06 .91
4 1.0 2.0 3.1 60.2 3.7 123 .7
5 2.0 4.1 3.1 60.2 30.6 4,13 .82
5 2.0 3.1 3.1 60.2 3.6 4.6 .30
7 7.1 20.4 18.4 36.7 7.3 3,37 .2
8 1.0 4.1 12.4 55.7 26,8 4,03 .8
9 2.0 7. 15.3 57.1 18.4  3.83 .89
10 9.3 8.2 19.6 44.3 18,6  3.55 1,16 -
n 2.0 a0 5.1 61.2 27.6 4,08 .82 N
12 1.0 2.0 6.1 63.3 27.6 4,4 70 e
13 2.0 2.0 7. 58.2 30.6 416 .88 N
18 3.1 3.1 8.2 55.1 30.6 4,07 .89 }
15 2.0 9.2 .2 59,2 18.4 3,83 .3 i
16 1.0 1.0 12.2 61.2 28,5 4,07 .7 oy
17 1.0 1.0 10.2 63.3 24,5 4,09 .69 o
18 1.9 18.3 20.4 33.3 16,1 3,28 1.2 .
19 11.3 18.6 25.8 36.1 8.2 315 1.18 by
20 1.2 18.4 26.5 33.7 10,2 3.8 1.2 v
21 1.0 2.0 6.1 68.4 2.4  4.09 .67 X
22 1.0 1.0 a0 7.1 2.7 8.13 .62 o
23 1.0 2.1 6.2 63.9 26.8  4.12 .70 N

X4

The table shows the percentage of B-52 radar navigator/navigator respongents «nho selected
2ach point on tre response scale of Zuestion A for eacnh listead ftask. In 1gcition, 1 Tean riting
TOr 23Cn Tasa 1S orIstied. 3y taspeltttg o tte 13ty talte. T3k 13T e it gllltiTo; Tl e
oercelved adecuacy 3f training, As yrarcated 1n Taple 1, task T3 wdS tre task Yur wnilt traitacg
was perceived to de ieast ic¢equate. followed 2y tas«s 20 ing 3.
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no more than 5 or 6 tasks, due to the spread of response data. Following the ranking of tasks
according to this method, a composite of the rankings was constructed by ranking tasks across the
four questions, as shown in Table 2, wnich provices a clear picture of the -relationships among
the ranked (prioritized) tasks. Obviously, of most interest would be clustering of the rankings
of factors on specific tasks; and tasks for whicn <wo or more factors ranked highly were of
interest as candidates for selection., For the radar navigator navigator tasks, clustering of
rankings appears for tasks 18, 19, and 20, which ranked first, second, or third on all four
criteria, Task 19 ranked first on Questions A, C, and D and second on B. Task 20 ranked second
on A, C, and D and third on 8, Task 18 ranked thir~d on A, T, and D and first con B, Other tasks
on the table showed no substantial clustering effects.

Table 2. Results of Rankings of B-52 Radar Navigator/Navigator
Tasks According to Relevance of Responses to Four Selection
Factors (Questions A, 8, C, and D)

B-52 Tasks: Radar Navigator/Navigator A 8 C D Comments

1. Perform aircraft preflight/documents/check
aircraft equipment

2. Perform before exterior inspection

3, Perform exterior inspection/check condition
bomb bay

4, Perform interior inspection

5. Perform after engine start prccedures

6. Perform before takeoff procedures

7. Perform minimum interval takeoff, formation

flying and enroute cell 4
8. Perform inflignht terrain avoidance functional check
9. Perform air refueling rendezvous procedures 4
10. Perform coded switch sequence enabling procedures 4 3
11. Complete weapons preparation for release checklist 5
12. Perform before initial point checklist g
13. Perform synchronous bomb run 5

14, Perform missile launch

15, Complete ibort,retained weapons nuclear checklist
16, Perform climb after low level checklist

17. Perform withdrawal checklist

18, Perform emergency/abnormal offensive avionics

(o}

station procedures 31 3 3
19. Analyze/resolve abnormal/unsafe weapons status
indications 12 11
20. Analyze,resolve w~eapons release malfunctions 2 2 <
21, Perform before escent checklist
Jl. Pertorm ojeclert and ceftre Tanging reln ol
Sl werrlem o gtler iarding lutius
TRe ITE LTTCRLT Wil vl Lt 2o gl LLelttarrnytee 3t e 0T L ele,g, e
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member position, “he numpber and percentage af ingividuals wnho completed 3and returned
Juestionnaires 415t"10uted 1re indicated for each,
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I11. RESULTS

Task Selection

result of the analysis described above, the following tasks were identified (and
prioritized) as candidates for further consideration and analysis:

C-141 Aircraft

Pilot/Copilot (N = 137, 543%)

4,
5.

Compute takeoff, climb, and cruise data
Prepare for air refueling procedure
Operate navigation system

Operate pneumatic system

Operate hydraulic system

Navigator (N = 73, 29%)

1.
2.
| 3.
4.

:
l

5.
6.
T.

Flight

Perform airdrop calculations
perform inflight fuel management
Operate inertial navigation system
Qperate station-keeping equipment
JOperate communications system
Operate aircraft system

Interpret pilot instruments

Engineer (N = 121, 48%)

1.
2.
3.
4.
5.

153

Perform special/all-weather procedures

Perform airdrop mission procedures

Perform communication/navigation equipment operations
Operate fuel savings advisory system

Operate electrical systems operations

Perform weight and balance procedures

Loadmaster (N = 102, 41%)

Perform radio operations

Operate airdrop equipment

Perform gear malfunction requirements

Compute DD Form 365-4, A Weight and Balance Clearance rorm Fe=Transport
Compute roller load limitations

(=120 Aircraft

Compute takeoff and landing, climb, cruise and descent data
Perform mission planning/preparation

Operate airdrop equipment

Jperate station-keeping equipment

(%4
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Navigator (N = 105, 42%) o 2'

1, Fix aircraft position using pressure pattern methods

2. Fix aircraft position using celestial methods »

3. Maintain inflignht log and chart :

4, Compute MAC Form 512, The Computed Air Release Point, data for all load types ﬂ\;:
)

5. Interpret pilot's horizontal situation indicator
Flight Engineer (N = 105, 42%)

1. Verify weight and balance data 4
2. Perform special and all.weather operations
3. Compute takeoff and landing, climb, cruise, and descent performance data

Loadmaster (N = 107, 43%)

1. Determine winch capabilities

2. Computer cargo load shoring requirements

3. Determine load placement

4. Compute weight and balance data

S. Compute extraction system limitations

6. Determine personnel airdrop equipment requirements

B=52 Aircraft

Pilot/Copilot (N = 104, 42%)

Lol
sy 4

1. Perform before-leaving aircraft checklist/procedures j:ﬁt-

2. Perform calibration procedures -:}:i'
3. Perform after-landing checklist/procedures YRS
4, Perform hefore-lineup procedures E¢f:f

Radar Navigator/Navigator (N = 99, 40%)

1. Analyze/resolve abnormal,unsafe weapons status indications
2. Analyze/resolve weapons release malfunctions
3. Perform emergency/abnormal offensive avionics station procedures

Electronic wWarfare Officer (N = 93, 37%)

1., Perform defensive procedures
2. Perform penetration juties
l. Perform low-altitude procedures
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KC-135 A{rcraft

Pilot/Copilot (N = 171, 68%)

1. Compute takeoff, climb, and cruise data

2. Compute penetration descent/approach/landing data
3. Perform system malfunction analysis procedures

4. Perform emergency war order mission preparation

Navigator (N = 132, 53%)

1. Perform celestial navigation

2. Perform system malfunction and analysis procedures
3. Operate with abnormal equipment

4, Perform air refueling procedures

Boom QOperator (N = 152, 68%)
1. Perform weight/balance calculations

2. Perform celestial navigation procedures

Data for Open-Ended Response tems

The open-ended juestions on page 3 of each questionnaire provided the opportunity for aircrew
members to express personal opinions apout the training program, exclusive of the task-specific
training data on pages 2 and 3. In order to tabulate these comwents, researchers developed a
pool of response-coded categories and prepared short phrase descriptors for each category.
Phrase descriptors were reviewed to ensure that the list of descriptors adequately summarized the
range and content of the written responses across each aircraft aircrew position. In some cases,
several benavioral scientists were used to verify the adequacy of the descriptors, Researchers
then re-read each questionnaire and coded the written responses using the validated response
categories, The coded responses were then input to a computer and tabulated >y aircraft and
aircrew position, Although the page 4 questions were identical for all positions ana aircraft,
the results for each were unique. The tabulated results are contained in Appendix 3,

IV. DISCUSSION

Application of Current Findings

As discussed earlier, each of the tasks listed 1in the questionnaires represents a
considerable variety of subtasks comprised of various bdenavioral elements. Not anly ioes eacn
task supsume a large numper of subtasks dut, in turn, each subtask may de comprrsed of ~umerous
2 emerts recresenrticl Itserse Teniviiril Jomponents,

WCo3ttempt ~as teen mace 1t tne cresent Tevel of analssis T o3ssess tre teraviiry’ 1tmengcrg
3f %3sks ngr tC subdlvide them 11%C subtasks or elements, More z2etar’ec inalssts MUST 3wats

TUIuerense % TTE LSer 3% TC T2 iiorIoroateress it3 IrtIvtUtas ot tiser telalter Lmotte

TotTe T2zl alTlvew JDUTUIN D3T3, 202 Chmatot3se e eCtTIv vl Talel o2t el oivaliitloat
ensue, 1acluding the following: .a) subdivision Of 23sks 1nto operationa’l; Jriented subTisSKs,
5, arvision of subltasks 1nto Senavioral elements; 2. Jeterminat-on 3f srimary “agrngs f tasks

30 behaviara) 2imensions such as perceptual, cognitive, and psycromotor lomperents. ang :
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determination of which subtasks and/or behavioral elements can be most effectively supported
through the application of SFT technology/methodology. This effort will encompass in-depth
. behavioral analysis and development of an SFT of advanced hardware/software design for each
MAJCOM user, The trainers will be developed jointly with the MAJCOM, which will be involved
throughout all phases of development. Software features will include real-time simulation of
tasks or part-tasks, performance measurement in the form of feedback and scoring, guidance to the
student (tutorial courseware), and instructor-controlled training scenarios. Hardware will be
configured with capabilities for advanced computer graphics, videodisc, student responding modes,
' and other peripheral devices to support specific behavioral requirements. Trainers developed
under this effort will be used initially as technology demonstrations. They will be validated
first in an experimental environment in wnich selected part-task strategies will be manipulated
to optimize training effectiveness. Final validation of trainer prototypes will be accomplished
in the operational training environment in cooperation with the appropriate MAJCOM; once

validated, the trainers will be turned over to the command for follow-on applications.

Task Selection Outcomes

Four task selection factors were represented in the questionnaires, As described previously,
the loadings on these factors were used to select tasks for further discussion and analysis in
dialogue with the appropriate MAJCOM. Examination of the selection factors showed the most
pronounced loading or clustering occurred on several navigator and electronic warfare officer
tasks. Clustering of factors was much less pronounced for pilot, copilot, and flight engineer
tasks in general and for B-52 gunner and XC-135 boom operator tasks in particular, Pilot
opinions strongly favored the use of aircraft or simulators for training most tasks listed in the
questtonnaires, Tasks performed by navigators and/or electronic warfare officers were consicered

! generally more suited to the capabilities of SFTs because of the requirements for information
| display, and task interaction, and the perceptual and cognitive aspects involving computations,
manipulation of instruments, and similar operations.

Examination of the nature of each of the selected tasks reveals some fairly obvious
correpondence between requirements for training and the capabilities of SFTs,

Special Function Trainer (SFT)

The SFT represents a level of training device technology which bridges the gap between
academics (including computereassisted instruction [CAl]) and flight simulators. The SFT is
built around a specific, real-time task, with emphasis on engaging the student in the task at the
earliest point possible in the training program, SFT capabilities include: (a) providing the
essential fidelity dimensions (real time as required) of the task; (b) providing effective
guidance, practice, and feedback to the student; (c) permitting self-assessment of proficiency on
the task as part of the feedback process; and (d) providing necessary student records and
training management resources. The 3FT's taskecentralized approach affords wide latitude %0 the

tr3171r3 Manijer S ocrgoeceriting the system ~ithin the orogram,  Tor example, in IFT can e usen

35030 3400.nCT T3 17 EKISUINg LAD Drcgriame ATL3, Sne IFT o narcwdrse Ionttiuriitin nay 30sommeIite

uratie
ariety of training tasks through multiple software packages.

Training Power aof the System

The specific characteristics wnich constitute the training power of the 5F7 are: (a) real-
time simulation of the task and thus, {5) an abundance of time on task ‘or each student %o
achieve proficiency prior to flignt simulator ind,or a1rcraft pnhases af training, inad .c) girect

[ves
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|
} assessment of student achievement through performance-scoring software. The latter character-
| istic is essential for the learner, to assess his/her own rate and level of performance, and for
the training manager, to determine when the learner is ready for the next phase of training.
various other features can be designed into the system software. One is the capability for the .
instructor to vary the level of difficulty of the task or to modify the elements of the training
scenario.

Task-Technology Match

In general, the tasks selected for further study and analyses tended to fall into three
categories: (a) procedurally oriented operation of aircraft subsystems and checklists, (b)
monitoring and computational tasks associated with subsystem operations, and (c) ptanning and
decision making associated with the mission.

Training fidelity requirements for these tasks appear to be within the range of capadbilities
which characterize the SFT technology. For example, provision for essential information, cues,
task practice, and feedback seems achievable with microcomputer technology. Operation of
aircraft subsystems, in many cases, can be simulated using an SFT. For example, the graphics
system could be used to represent the various displays and controls of the aircraft subsystem,
and the student could simulate interaction with the controls via a touch screen, mouse, digi-pad,
joystick, or other control., Software could be developed to simulate the task in real time, if
required, or at a more basic level, to simulate the step-by-step aspects of system operation in
non-real time, The training of procedures could be accomplished at several levels of difficulty,
beginning with fundamentals and progressing through normal mission scenmarios to abnormal
operations and emergency procedures, The nardware configuration for SFTs is sufficient to
achieve acceptable levels of task fidelity for these procedural tasks. Levels of task difficulty
are primarily a function of the sophistication of the software.

Acquisition of computational, mission planning, and decision-making skills can be readily
supported by SFTs, Simulation fidelity requirements for these types of tasks are, in many cases,
less demanding than those for aircraft subsystem operations, The information (knowledge) and
concept acquisition associated with the performance of aircrew tasks can be easily supported with
SFTs. However, knowledge level requirements, in many cases, may be more efficiently treated and
tested through individual reading materials and exercises. For example, for knowledge
acguisition, pretraining is most effective when the student is given the opportunity to apply
knowledge in a mission-related, operational context.

To summarize, there appears to be a useful correspondence between the tasks tentatively

selected using the survey data and the potential of the SFT technology to train the tasks
effectively,

Aircrew Member Comments

Jre of tne magcr ILp1MCNs expressed 1n the peneended tesponse pertion 1Y the uestianratres
#as the need for more realistic, combat, or nhostile eavironment training. This opinicn surficed
in nearly all of the questionnaires across aircraft and crew member positions iand was mentioned

Larticutar'y frecgentiy Ty LelI0 o1'its copriats ang fliint engineers, TLT1T ovTotsoziprTitn oie
“3Y 535075, and e30 p1tis Copitots see Appendix .. ltrer frecuentl, Tmentiired tritalt: teeds
(listed in approximate order of frequency) were as follows: (a) greater access to simulators

(KC=135 pilots/copilots and boom operators; (-130 pilots/copilots and navigators; --141 load-
masters, pilots/copilots., and flignt engineers); (b} more efficient use of flignt time /XCal35




navigators, pilots/copilots, and boom operators; C-130 flight engineers, pilots/copilots, and
loadmasters; B-52 pilots/copilots}); (c) better training technology/training materials (KC=135
pilots/copilots, boom operators, and navigators; C(C-130 pilots/copilots and navigators; B-52
navigators and gunners); (d) more flight time (KC-135 pilots/copilots, navigators, and boom
operators; (=141 pilots/copilots and navigators); (e) better fidelity and maintenance of

simulators (Be52 electronic warfare officers; C-141 pilots/copilots and loadmasters; 3«32
pilots/copilots; KC-135 pilots/copilots); (f) better use of simulator time (KC-135 navigators and
pilots/copilots; B-52 pilots/copilots; C-130 pilots/copilots); (g) integration of weapon system

training into the training syllabus (KC-135 navigators; B-52 electronic warfare officers,
navigators, and gunners); (h) use of SFTs or CPTs (C-141 pilots/copilots, flignt engineers, ang
navigators; KC-135 navigators); (i) better use of instructors (KC-135 pilots/copilots and
navigators); (j) more emergency procedures training (KC-135 navigators and pilots/copilots; C-130
flight engineers); (k) more crew coordination training (KC-135 navigators and pilots/copilots;

B-52 gunners); (1) more hands-on training (KC-135 boom operators; C-141 loadmasters); (m) more

aircraft systems training (C-130 flight engineers; KC-135 pilots/copilots; C-141 navigators); and
(n) more offestation (strange field) training (KC-135 pilots/copilots and navigators),

The opinions of C-130 and C-141 aircrew members expressed relative to SFTs reflect a growing
awareness of the capabilities of this type of technology, possibly engendered by recent
experimental applications of SFTs by MAC.

V. CONCLUSIONS

The results of the present effort have Deen systematically tabulated and examined, ind an
initial identification of tasks has been accomplished based on the opinion data. Now required is
a dialogue with the user MAJCOMs, in which the survey data can serve as a point of departure for
discussions whereby other selection criteria can be added and a final priority can be assigned by
the commands to the appropriate tasks. These tasks will then be extensively analyzed and used in
experimental environments in which various part-task training methods are employed to determine
how to subdivide and reintegrate tasks during training, Part-task training methodology will then
be applied to the development and evaluation of several prototype SFTs. The ultimate objective
is to demonstrate optimal mixes of training devices and training methodology as 2 means of
improving aircrew training while reducing training costs.
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APPENDIX A: AIRCREW TASK QUESTIONNAIRE SAMPLE ‘
DEPARTMENT OF THE AIR FCRCE "
HEADQUARTERS STRATEGIC AIR COMMAND .
OFFUTT AIR FORCE BASE, NEBRASKA 68113 R
(L
\]
B-52 RADAR NAVIGATCR,NAVIGATCR TASK SURVEY
Your responses to this questionnaire are important. They will contribute to improved 3-52 =
training. The purnose of this questionnnaire is to determine your perceptions about training for v
tasks you perform. Data will be used to prioritizs program N
improvements. not to justify reduced (lying hours or simulator buys. Questions rslats to a
adequacy of training, training difficulty, task media matching. and potential uss of -
microcomputers. %
RS
<
'\
Enter ONLY the information requested below:
.
Assigned Wing E"
Primary Mission bA)
‘>,
Total flying hours ____ Total 3-32 (lying hours »
Hours per month currently flying ':
All responses to this survey are anonymous. Please answar 3il items candidly and compistely. "
Comment freely. If you !eel important tasks have besn omitted. list them. X5
PLEASE OPEN THE QUESTIONNAIRE
2
2
JSAF SIN:  zd-iiE \
P
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INSTRUCTIONS. For each lask listed deiow answer questions A.B.C.0. shown on the acing page. Seiect the
desiced resgonse number far each question and write it in the appropriate column (A.8.C.0) and row on this pags.

Example: Task: A.
Calibrate equipment 4533 Questions [Next pg]
3-32 TAS¥S: XADAR NAVISATCR 'NAVIGATOR A B C 0. Commen
—_ ——. - e e R G S

L. 22rf3rm A, . grefls, 2eCTNtS, Ak A/o 2@pmnt !

2. Perform defore ex*erior inspection |

3. Perfirm ax%t "aspec, Ihk Conctn ICmMC nay '

1. Parform ‘ntarior ‘nscection

3. erform after engine start oracadures

5. Perform nefore takeoff orcdrs

Perform MIT). farmation flving ang enrsute ce!l’

3. Perfarm 'nflignt TA functional <nk ]
. ?erfyrm 3'r ~ofueling rendezvous 2recars i
.. Par<arm 335 anap ing orzars
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QUESTIONS
A. How do you rate the adeguacy of training for this task in the current 8-52 jrogram?
very neither adequate very
inadeguate inadequats nor inadeguats adequate adequats
. 2 3 4 9

" i 4. P
T > T T

3. Compared to the other tasks within the migsion. how much lraining time did you requirs to 'earn to perform this task?

much less iess than more than much more
‘han average average averags averags than average
[ 4 3 4 §
I 3 & ) 4
T ™ T M T

C. Devices methods deiow are ranked from high to low Dy estimated agverail traiming cost Which of these couid provide minimaily
adequale training 'or this task al Jeast cost. assuming the device, methad is availabie as nesded?

1 Aircraft

2 Weapons Systems Trainer (WST) 3.-.52 real time simulation plus full-color visual system|

3. Nperations Flignt Trainer (OFT (WST less visual system]

4. Cockpit Procedurss Trainer CPT) (basic arrcrafl subsystems instrumentation/Tunctions/ controis|

3. Special Fynction Trainer {SFT} imicrocomputer-ased desk !0p trainer wiih interaciive (ouch-screen graphics.
seli-gaced grocedures and 'ask-specific skills testing) .

3, Ciassroom :nstrychion

Mockups. 'raimng aids. udiovisuals. ete.

3 Norxpooks. 3egs. jludy juides. 'exts. etg.

2. How useful would 2 Special Function Trainer !describad in CS abave) be for providing training {or any part of this {ask?

0t useful slightty moderately very
at al usetul usetul usefui asetul
1 2 k] 4 K]
' ' $ —t +
Cammaents:
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Please provide brief written responsss for thase questions:

1. What changas in the currant training program do you !eel are needed to insure the highest possibis leveis of aircrew cambat readiness?

2 How can availadle !lying hours be mors sffectively used for varigus phases of the current training program?

3 Haw can availabie simuiator hours De mors effectively ysed within the program?

4 what additional equipment 3r Tethods 10t 10w availadie 'S, are 1eeded to enhance training sifectiveness’

Sigase make sther suggestions Jf :omments a0out MEroving ‘e ‘raining 3rogram
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Table B=1, SAC B-52 - Pilot/Copilot (N = 104)

Page 4 questions

Category ] 2 3 4 5 T
1. More realistic training 32 12 ] k! -
2. Better use of simulator time (weapon system trainer) 14 1 27 3 N 48
3. No change/positive comment 12 9 3 5 24
4, Better maintenance on simulator/WST/cockpit
procedures trainer i ] 17 2 4 o
5. More efficient use of flight time 5 19 J 2 voo2T
6. More hostile environment training ©9 2 ! 2 : ¢
7. More aerial refueling and low level 5 1§ 0 3 SIS
8. Shorter local missions 5 12 J J @28
9, Eliminate long strategic training range complex
runs - more local 3 14 1 0 1 19
10. Better training technology/materials ] 0 3 3 319
11. Fewer students, more instructors 5 4 ) 2 < i
12. Better scheduling 1 7 4 2 3
13. Add simulator with visual system 0 1 6 9 1 1T
14, More electronic warfare officer training 12 3 2 ) } "6
15. More crew coordination training 4 2 5 1 2 2
16, More tactical missions 6 k! N i ! 2
17. More enemy weapons,/tactics training 6 3 3 1 z ne
18. Better pre-mission training 4 ) 2 2 N e
19. More variety in aircraft training < 4 ’ J ! e
20. More strange field/low level 3 7 J | N
21. More simulator time 2 0 7 1 ] 1
22. Other administrative change 1 1 2 5 2 M
23, Terrain avoidance calibration and flying 5 1 1 k] ) M
24, More cell training 4 3 2 1 3 3
25. More flying time 9 2 ! 2 b 3
26, More aircraft system training 2 ] 2 1 2 N
27. Moresbetler emergency procedures training 1 2 3 z z =
28. More flignt planning 2 2 3 N : 3
29. Other methods,procedures J 1 ! B P 1
30. Increase :opilat responsibility ? } b B k 4
31. More attention %0 new indiviguals 1 i B ) : 3
32. More proficiency hours 1 1 o 1 3 :
33. Other content changes 0 2 2 J J N
34, Better continuity in training program ] 0 2 2 ) 2
35. Moresbetter academics o] 0 ! 2 z 1
e N N e e
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Table B-2, SAC 8-52 - Radar Navigator/Navigator (N = 99) :'.:;
>
Page 4 questions
) Category 1 2 3 4 5 T "
1. CQther 9 5 3 18 6 4
2. .ntegrate ~eapon system trainer into syllabus 14 2 12 0 2 30 2
3. No change/positive communication 7 8 10 4 2 .
4, Better training technology/materials 10 2 6 12 T2 .:
€. More malfunction analysis and .
"work around” procedures training 18 2 9 2 J N J
6. 3etter scheduling 3 6 3 3 2 ta A
7. Tailor flignt to aircrews' needs 1 9 7 1 10 -:,
3. More experienced/better use of 8 1 4 1 5 ] o~
9, Better aircraft/simulator maintenance 0 2 1N 4 1 18 5:
10. More air refueling/low level bSomber training 2 14 2 0 0 18 e
11. More offensive avionics station training 9 4 2 2 g
12. More efficient use of simulator time 3 0 8 3 0 15
13. Realistic weapons/aircrew interface training 5 2 6 2 0 15
14, More efficient use of flignt time 0 9 0 0 5 14
15. MYore emergjency procedures training 11 0 3 0 0 14
16. More realistic nostile environment training 4 4 2 1 2 13
7. More emergency war order training 4 2 5 0 2 12
‘8. More alternative navigation procedures training 8 2 2 0 2 12
19, Less extra crewmen on Pro sgrties -
NG iouble navijation 3 6 c 3 on
20, More local instrument flignt ruie routes 0 10 0 J 2 N
21. More celestial navigation training 2 7 1 0 0 10
22. More realistic duration of missions 0 8 0 ) 2 10
23, More flying time 4 2 0 2 1 9
24. More enemy ~eapons, tactics training 3 2 1 0 1 7
25, More ¢rew Coordination training 1 0 4 o 2 N
26. More aircraft systems training 4 0 0 2 1 7
27, More enrcyte cell formation training ) 2 2 2 3 5
8, More Dasic navijation training 3 ! 1 J 2 g
29, Cecrease 1tems that can be simulated
2.3+, '0Ng navization legs) 0 5 o] 3 ¢ z
:C. Mgre l:ive conventional 4drops ing
nuclear snapes 2 2 3 0 3 4
1. More mission planning 2 0 1 0 1 1
32. More tactical missions ] 0 0 1 1 3
33. standardization detween combat crew training squadron
and operational units 2 0 o) 0 2 2
34, Imphasize emerjency war Jrder, nct operitional
reaginess ‘nsgeciion 2 b 2 2 o 2
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Table B=3. SAC B=52 - Electronic Warfare Officer (N = 93)

Page 4 questions
Category 1 2 3 4 S T
1. Better maintenance/fidelity on simulators (weapon
system trainers [WSTs)) 9 1 30 14 3 il
2. Other 12 13 3 9 1 =
3. Integrate WSTs in syllabus 22 3 5 10 1 43
4, Keep T3 electronic warfare officer trainer with
ASTs 8 0 7 14 303
5. More threats iand emitters along routes, instrument
flignt rules, strategic training routes, and
main operating bdases 7 16 1 2 Z 28
6. NO change 2 0 10 9 428
7. More electronic warfare officer training 6 5 4 2 1 18
8. More efficient use of flignt time 2 13 i 0 0 18
9., More realistic hostile environment training 6 5 1 o) K
10. More crew coordination training 5 2 2 1 3 T4
17. Use current threats - updated 6 1 3 2 ] 13
12. Updated regqulations, etc., readily available 10 0 1 2 0 13
13. More feedback/longer debriefs 3 4 1 2 2 12
‘3, More instructors 2 1 1 3 5 12
'8, lnorter missions, academics 7 11 2 b} 1 2
'€, More enemy weipons,tactic¢s trarning 6 o) 2 2 1 A
YT, More instructor elecironic warfare Sfficer
tratning in flignt 4 2 3 } 2 S
18, Install signal emitter in local area 0 3 J 3 1 N
19. More emphasis on defending aircraft 3 0 1 1 2 N
?0. More realistic weapons/crew training 1 ] i 2 2 7
2t. More training aids for self-pace 3 o] 1 3 J 7
22. Run mission profile on ASTs
prior to mission 1 s} 5 3 3 5
3. More academics 3 1 0 ! ° z
>4, More "hands 2n" training 1 2 ki 1 b 2
28, More fighter intercept exercise activity 2 2 0 J b s
b, More diversity in mission ] 1 3 3 2 3
27, More realistic duration of flights ] 3 1 3 > 4
28. More low level dombing training
with fighters 1 3 J 0 2 3
29. More emergency/:afety training 0 0 ] 0 H 2
30. Better selection standards 2 0 2 3 J 2
31, Integrate academics into flight 0 0 ) 1 ! N
32, Tailor flignt to aircraft needs 1 0 1 0 2 2
22. More malfunctions ind "work around” training ) 2 ! M N
I3, More flignt time : b : h N
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Table B-4, SAC B-52 - Gunner (N = 115)

Page 4 questions

Category 1 2 3 4 5 71
1. More fighter intercept exercise activity 24 30 2 2 5 83
2, QOther 4 5 6 15 2 42
3. Integrate weapon system trainers (WSTs) in syllabus 7 6 4 7 6 40
4, More training aids 1 0 3 23 1 28
5. None 7 1 1 10 9 28
6. More crew coordination training aircraft 10 6 8 0 327
7. More realistic hostile environment training 13 7 3 2 2 7
8. No change 4 4 4 3 1 26
9. More emphasis on defending aircraft 13 3 2 3 122
10. More experienced/better use of 4 2 1 6 5 18
11. Better aircraft/simulator maintenance 0 1 1 4 -0 16
12. More low level bomping training with fighters 7 7 0 0 2 16
13. More "hands on” training 9 2 0 3 1 15
14, More fireout training 6 8 0 0 1 15
15, More efficient use of non-flight time 0o mn 4 0 0 15
16. .‘ore realistic training equipment 2 1 0 0 0 13
17. Tailor flight to aircrews needs 1 5 5 1 113
18, Realistic weapons/aircrew training 5 2 3 1 1 12
19. Use WSTs to demonstrate prior to flight 1 4 3 2 2 12
20. More systems knowledge/academics 3 1 1 2 3 N
21. Better balanced schedules 2 3 2 1 2 1)
22. More realistic duration of missions 1 5 3 0 1 10
23. More enemy weapons/tactics training 4 3 1 2 ¢ 10
24, More electronic warfare officer/gunner coordination
training 3 4 2 0 0 9
25, Shorter missions 0 7 1 0 0 8
26. More malfunction analysis and "work around”
procedures training 2 0 2 2 1 7
27. Better (nigner) selection standards 2 1 0 ) 3 9
28. Debrief with the fighter pilots ] 1 d 3 0 5
29, More efficient use of flight time ] 3 0 0 1 5
30. More electronic warfare officer training 2 1 2 0 0 S
31, More enroute rendezvous with fignter 0 4 0 0 0] 4
32. More feedback 0 0 0 0 2 2
33. Utilize wasted time with training programs 0 2 0 0 0 2
34, Add fighter recognition to syllabus 0 0 0 ] 0 1
35. More diversity in sorties 0 1 0 0 0 1
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Table B«5, SAC KC-135 - P{lot/Copilot (N = 171)
Page 4 questions !
Category 1 2 3 4 5 7 . ‘
1. Increased access %0 simulator (weapon System trainer .
{WST), T-d0, cockpit procedures trainer ,PT)) 28 T8 TS 5 187 i
Z. More flying time 49 1 1 7 17 8§ >
3. More efficient use of flight /simulator time 1§ 40 7 3 ! 66 .
4, Better training technolcgy materrals 8 22 28T .
5. No change/positive comment 8 27 13 l > %0
6. More off-station .strange field) training 3 2 J 2 ) 26 .
7. More;better emerjency procedures training 15 1 12 1 R .
3. Better maintenance on simulator -WST (P7 7 3 2 > N
9. Other content changes 7 9 3 3 3 30 N
10, More,better crew coordination training 7 8 8 o) £ 2 Y
11. Fewer students; more better use of instructors 9 6 3 5 s 2 .
12. More aircraft systems training 9 1 6 2 3 -3
13, More reliable/simplified calculator/computer programs N
for performance computation 6 2 10 2 19 o
14, More proficiency nours N 3 3 2 s '9 .
15, {oordinated aerial refueling on different tracks j
with different receivers 1 14 3 3 ! ‘6 i
6., Acd simulator «1h visual system 2 3 2 i b ¢
17, More better academics 3 2 ' 2 3 e :
'3, lther adminisiralive cnange 3 2 ' : S ;_
19. More electronic warfare officer system training 12 ! : : S 2 -
20. More/better copilot training 7 5 2 ! c y
21. Access to special function trainer ] 0 1 9 0 n -
22. Better use of time spent on alert 6 0 2 ' 2 3 .
23. Better continuity 1n training program 5 1 i J < 3 :
24. Better understanaing of command ‘regulatians, ¢ 1 2 b) ' ] ~
2S. More instrument flignt time 3 2 k! ! 2 N :
J6. Access 0 tnertial navization system cijital :
navijation sysiem mOCKup 2 z : )
7. Ctrer methods prccedures ! 2 ’ : : - :
29. Extend training program 2 1 3 2 : -
29. Shorzer local missions 3 2 3 b : : -
0. More. betler pre post-mission planning ! 1 ! z 2 3 -
31. Less aaditional non-flying duties 2 o} 3 3 2 5 g’
3J2. More segmented cell t-aining 2 2 1 b} 2 g
33. 3etter’/longer off-load training 2 ! 3 J b) 3 -
13, More minimum interval takeoff procedures raining 2 1 A 3 A 2 :
¥
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Table B-6. SAC KC-135 - Navigator (N = 132)

Page 4 questions

Category 1 2 3 4 5 T N
1. Integrate weapon system trainer into syllabus 17 3 34 22 g8 94 ‘::
2. Better/more efficient use of flignt -
) time/simulator time 13 40 9 1 7 70 s‘;

3. More flying time 34 14 5 4 8 65 N
4, More computer-based training device hours 3 5 22 9 2 4
S. More/better emergency procecures training/

systems training 13 5 5 13 3 39
6. More/better training technology/materials 10 2 6 12 2 32
7. More rendezvous per training sortie 9 14 5 o] 3 A
8. Better crew coordination 8 3 6 9 5 3
9. More/better use of special function trainer/visual

aids/part-task trainer 6 3 12 8 1 3C i3
10. More experienced/better use of instructors 10 5 2 5 7 29 \:’,‘.
11. No raange/positive comment 3 12 6 5 0 26 :¢
12. Other administrative change 8 4 3 2 6 23 <3
13, More/better academics 7 0 6 5 5 23 >
14, More overwater/off-station training procedure time 3 10 1 1 5 20 .
15. Coordinated aerial refueling on different tracks 4

with different receivers 5 13 0 0 2 20 o
16. More/better electronic warfare officer training 12 e ! 2 0 15 ‘-':.
17. More basic celestial navigation legs 5 S 3 0 3 11 ey
18. B8etter radar navigation procedures/training 3 0 1 8 1 13 '-:
19. More follow-on training and tracking after *

combat crew training squadron training 3 3 4 ] 2 13 P
20. More/better alert procedure training 3 0 1 o 2 2 ;"‘l,'
21. More use of navigation trainers (T-10, T-d45) 1 1 2 5 2 N >
22. lnertial navigation system/digital navigation e

system training aids/mockups 3 1 0 6 0 10 K
23. More calculators for celestial navigation 2 0 3 4 2 9
24, More segmented cell training ) 3 2 0 Q 9
25. More mission planning 4 1 1 0 2 8
26, More empnasis on minimum interval takeoff

procedures, trainers 2 1 i 0 0 A
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Table B-7., SAC KC-135 - Boom Qperator (N = 152)

Page 4 questions

Category 1 2 3 4 S T
1. More access %0 simulator 1 0 38 18 0 57
2. More efficient use of flignt time 1530 4 ) 2 iz
3. More "hands on” experience with a realistic
cargo loading platform 12 1 0 31 10 54
3. More flying time 30 8 1 1 P
5. Moresgreater diversification in aerial refueling
receivers 10 28 2 1 s 16
6. Nc¢ change/positive Comment 16 6 7 3 s
7. Mores/better tecnnology,/materials 7 ] LR . 2 38
8., More off-station aerial refueling tracks 8 24 1 ) 2 3%
9, Moresbetter academics,training materials 15 0 1 9 6 N
10. Other administrative change 7 8 1 5 7 28
11. More emergency procedures practices/study/instruction 6 6 7 4 ] 24
12. More /better use of instructors 7 5 2 3 6 23
13. More empnasis on crew coordination 6 6 3 3 22
14, Access %to special function trainer 0 0 2 18 2 2
18, More heavy weight off-loads 4 13 0 3 a7
18, More better systems training 6 1 2 5 1 b
'T. More seqgqmenteg cell training 5 4 2 2 ¥ 2
18, Mcre practice of jear and flap lowering procedures 2 3 J 5 . b
19, Zetter use of time spent on alere 3 2 2 ! 2 -
20. More;better alert preparation,training 5 ) 2 J : 3
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Table B-8. MAC C-130 - Pilot/Copilot (N = 178)

Page 4 questions

Category 1 2 3 4 5 T
1. NoO change/positive comment 17 28 82 10 13 150
2. More simulator time 8 7 44 13 0 72
3. Other administrative change 14 15§ 9 7 11 &6
4, Add simulator with visual system 5 2 17 25 2 5
5. More realistic training 26 1 6 4 1 48
6. Better scheduling 6 16 16 3 3 44
7. Shorter local missions 2 2 0 0 0 43
8. More tactical missions 24 6 3 2 1 29
9, Better training technology/materials 5 0 4 28 2 39
10. More hostile environment training 21 7 1 1 2 32
: 11. Better use of flying time 6 N 2 5 2 28
12 More/better emergency procedures training 3 2 18 3 0 26
13. Other content changes 4 7 8 5 1 25
14, More enemy weapons/tactics training 17 2 1 2 1 23
15. More flexible routes N 8 1 1 2 23
16. More flying time 10 g 3 1 0 23
| 17. More variety in aircraft training 7 8 2 1 3 2
| 18, More singlee-ship routes 1 6 0 3 0 20
l 19, Better maintenance ' 6 4 1 3 5 19
| 20, Better continuity in training program 6 4 2 1 2 15
l 21. More proficiency hours ) ) 2 2 2 14
’ 22, More aircraft system training 3 0 4 4 2 13
23. Increase qualifying hours for copilot 3 1 0 ] 6 1N
I 24, More visual flight rules 6 3 1 0 1 N
E 25. Better pre-mission training 3 4 1 1 2 N
26. Other methods/procedures 2 3 3 ] 0 9
27. Fewer students; more planes 3 3 0 1 0 7
28, More attention to new individuals 2 1 0 0 1 4
29. More navigation/radio system training 1 0 c 2 2 3
30. More flight planning 2 0 0 1 0 3
31. More/better academics 3 0 0 0 0 3
32. Use number hours rather than number flights 2 0 0 0 0 2
33, More crew coordination training 0 0 1 0 1 2
34, More efficient use of flight time 1 ! 0 0 0 2
ot ._..-'_'~... '.‘;_.‘;_..._..'. ."--.'-“_-“.ﬁ.' ,-\‘- \.-...'NJ‘_.. \.‘_‘.‘ _..' _....'-‘ .
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; Table B-9, MAC C-130 - Navigator (N = 105)
’ Page 4 questions
Category 1 2 3 4 S T .
1, More simulator time 7 4 26 3 3 43
2. More realistic,hostile environment 20 14 2 2 1 29
3. Better trainers/resources/materials 4 1 72 326
4, More special drops 6 13 3 2 2 2
S. More gver-water missions 9 9 2 1 T2
6., Other administrative change 4 5 2 6 5 22
7. Require Form 512s less frequently [airdrops) | 9 3 5 2
8. More experiencea instructors/better use of 9 2 2 1 < ‘9
9. More nasic navigation training ] ! 4 3 2 '8
10. More or detter used flight time 10 5 0 1 2 '8
11. Qther methods/procedures change 1 5 3 4 S 18
12. More celestial navigation training 3 ! 3 ) g 4
13, More crew coordination training 6 3 3 2 R
14, Improved station-keeping equipment training 4 2 5 1 0 12
15, Change in course syllabus 2 2 2 i 1 8
16. More verdally initiated release system, 3round
mark ~elease system, ground release air
delivery system, and radar beacon 3rops ] 3 1 2 0 °
17. More puplications,/acagemics 2 1 3 2 i N
18, Have primary instructors ) 3 3 } 2 -
19, More systems training k} 1 1 1 b 3
0. More map reading,doppie~ training 2 ) | : ' 3
21. Other content changes 2 1 1 0 2 6
22. More knowledge of pilot's job L) 2 0 1 2 3
23. More all-weather aerial delivery system ] o) ! 2 k g
24, More realistic duration of missions 1 3 J 2 2 <
25. More mission planning 1 0 2 2 4 ]
26, Better maintenance,scheduling 5 0 2 d o g
27. More emergency proceduyres triaining missions 2 o] ) b ¥ 4
28. More TMEGA [AN:/ARN 121) navijation operations J J ! 2 : 4
29. Mgre ai1rdorne ~adar approaches 1 ¥ o) ¥ 2 :
3C., More might myssions 3 2 ! : : :
31, More terminal enrcute procecures t=3ining 1 l 3 3 ' 2 D
32. More weather radar procedures d 3 J ¥ z ! :
33. Realistic continuation training program 0 0 1 3 3




Table B-10, MAC C-130 - Flight Engineer (N = 105)

Page 4 questions

Category ] 2 k] 4 5 T :

. NO Change positive comment a2 2T ¢ 30 X
2. More efficrent use of flignt time 2 28 : B KX
1. More aircraft systems training 19 ! 1 3 3 28 ;‘
4, OQOther administrative change 5 1 2 6 2 Ky,
. More realistic compat trarning '8 < 1 3 < 22
5. More emerjency procedures triining 4 6 3 2 ! _\.
Y. “More simulator traiming lime 5 e : >z -
3. “ore nands-on %riining ) 2 2 : A .
3. 3etter scneduling 2 & T o
10. Better mockups, freld training levices ! 3 2 6 30T N
11, More microcomputerized training 1 0 ) 3 2 *2 am
12, More coordination - simulator to aircraf: ] 1 7 3 ] i) >,
'3. Other method,procedure change Y 0 7 2 ¢ 3 _.
14, More academics 3 Q 1 2 2 3 -::
15, 3etter maintenance 2 1 1 2 2 3 -
16, Retain experienced i1nstructors 4 0 ! ! 2 3 -
17. More crew ccordination 1 4 1 2 1 -
18. More takeoff and landing gata instruction 5 J J ! p 3 .
'3, 32etier gelivery %tactics training 2 S J S ! 5
20. 3etler COMmMUNICAL ON - 1nstructicn %o ‘ield 4 b ! 3 : : :f
Y. _ess formation ‘Tying Kl ! 2 b B z <
l2. More jround schooi 303 : 3 R <
1. More knowledge of other crew positions k| 1 0 0 ) N 4
24, More flying hours 1 2 0 0 1 4 >
25. Train two flignt engineers jointly | 1 1 8 3 Nt
26. Better refresher training 3 0 J 2 ! 3 e
27. 8etter lesson plans 1 9 3 ! 2 4 ._:
28, 3etter proficiency testing 0 1 ) 2 1 3 :;'
29. More instrument %raining 3 J 2 3 ! 2 -
30. lther content change ! ! ' 2 : : A
21, Tlarify training Lpgrace 0%y 2 g 3 J 3 2 -\'
12. Replace stationeceeping equioment wih -:

Jetter system 2 J ) z N '
33. More sarred routes ! ! B) 3 J N ':
34, More cross-training ! 0 J 2 ¥ ~
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Table B-11, MAC C~130 - Loadmaster (N = 107)

Page 4 questions

Category 1 2 3 4 S T ,
1. Use actual egquipment loads 14 7 5 2 o 28
2. More efficient .se of flignt time 17 2 0 1 o0 29
J. NO change;positive Comment 5 4 3 6 s 18 .
4., Mgre combat-related training 8 2 2 4 1 17
. More realistic scheduling 4 9 ] 1 0 4
6. Mgre nands-on training 2 4 4 2 0 12
7. More microcomputer %rainers 1 1 6 1 ] 10
3, 3etter qualrficatron standarqds 2 1 4 2 1 3
3. 3etter maintenance o] 1 3 3 3 10
10. More local missions 7 1 0 H 2 9
11, Jther administrative change 0 0 2 4 0 6
12. More emergency procedures training 2 0 3 d J =
13, More coordination training with Army 2 ] ] 1 0 5
14, More chains and ~olling stock 0 2 0 2 o) 4
15, Better training on regulations 1 0 0 2 0 3
16, Otner method,procedure changes 0 0 2 0 ) 3
17, Mgre airc-_ft systems training 0 1 ] 0 0 2
'8, Otner content cnanges 0 | 1 z 0 2
19, More time w~1th students d ! 3 1 J 2
2%. Ixpand trarning pragrams 2 1 ? 3 J C
2l. Mgre personnel 11-1rops 1 o) i 3 3 2
(2. More Jne-dn-ore trtivnlng s ] Z 3 3 :
22. More flying nours ! 0 0 o 3 !
24, increase manning allocations Q Y 0 0 1 1
2S. improve instructor rotations ! 0 0 1 0 !




Table B-12, MAC C-141 - Pilot/Copilot (N = 137)
. Page 4 questions
Category 1 4 3 4 5 T
1. Present training acceptable 15 18 24 10 8 75 pl
2. Develop special function triainers 3 1 1 27 £ 29 *
3. Develop more realistic simulator 6 2 3 17 2 36 &
4, Allocate local available flying hours based on needs ‘2,
of aircrew training 12 17 ) ! 2 22 gl
5. More available hours for simulator o) 2 22 J 224 R
6. More local flights for upgrade 2 15 s g a3 ¢ R
7. More aircraft systems training 4 2 1 < 2 15 B
8. Less malfunction training in simulator, more K3
flying training in simulator 0 g 12 0 T 4 :
9. More critical maifunction training in simulator 0 2 9 0 2 N
10. Better reliability for simulator 1 0 7 0 ] 1 v
11, Self-paced workbooks 30 0 5 2 10 g
12. Use pilot as instructor for copilots 4 2 0 1 2 9 D
13. More flying nours 6 2 0 9 0 8 -
14, Better scheduling ] 3 1 2 o] 7 -
15, More strange field approaches 0 6 0 0 0 6 i
16. Better flight publications training for overseas missions 1 1 0 1 2 5 .
17. More air refyeling tratning 23 3 Yy 2 s N
'd. Zitminate cockpit procedures triiner 1 0 3 3 3 4
"I, Mcre continurty between simulators ing flging 2 2 ] p 2 4
2C. More seminars for study sessions 2 ) 2 ) 3 3 -
21, More mission-oriented simulator training 1 0 3 0 o) k) =
22. Reduce ai~crew workload for additional duties 2 1 0 0 1 4 his
23. Contractor aircrew training at Altus AFSB 1 0 0 2 J 3 :
24, Eliminate aircraft commander scnhool o} 0 3 d 3 2 -
25. Fewer mandatory training events 1 0 0 2 2 k] -
26, Train pilots separately wnhile conducting flignt ;
engineer training 'n simulator 3 g] k! § 3 2 =
27. More emphasis an 11tegral aircrew 1 ) p) D] 2 2 O
J8. More instruction in flignt planning and fuel planning ¥ 0 J ] J 2 -.‘;
29. More realistic proficrency standa-=d ! J J e E 2 ::'
10. More station-seeping equipment training 0 h) ; 1 3 2 Ny
31, Train instruciors %0 teach, not evaluate 1 0 J 2 ! N N
2. Upgrade to pilot dased on adbility, not flying nours 1 0 Q 1 b} P
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Table B-13. MAC-C-141 - Navigator (N = 73)

Page 4 questions

Category

2

3

4

18.
19,
20.
2.

Rial
-l

More realistic training sorties
Cevelop special function trainer
More flying hours
More training in aircraft systems
More training in single-ship 3irdrop
Mgre training in station-keeping equipment
Cefer single-snip gquaiificaticn for local
Jnit training
More threat analysis and intelligence briefings
More visual flignt ~yles training
Observe pilot missions and systems operation
in simulator
Provide programmanle calculator with standardized
computation programs
More training in fuel planning
Refresner material in workbook form
Publish navigator's specific responsibilities
ind %asks
increase ‘ength of training time at Altus AF8
More triining 1n Tmonilgring instrument
teparture ipproacn
More training 1n computation of high-altitude
release point and computed a)titude release point
More combat ai~crew training
More hours in cockpit procedures trainer~ (CPT)
More nours in weapon system trainer (WST)
Jevelop mylti-snip visual capadbility for wST
Jse AST for inertial navigation
system, eme~jency malfunctions
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Table B-14, MAC C-141 - Flight Engineer (N = 121)

Page 4 questions

¢ Category 1 2 3 4 5 T o
1. Use of mock-ups/cockpit procedures trainers/special “

function trainers 2 0 3 15 9 29 :‘

2. More classrooms and academics 10 1 2 6 5 24 :;

3. More simutator time 4 0 13 2 2 2 :i

4, Use of computer-assisted instruction/video/computers
in training

5. Adequate as is

6. Better selection methods/upgrade standards

7. More instructor involvement/improve quality

8. Other

9., More flying time

10. More hands-on training
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11. Tailor training to aircrew needs 12 <
12, More realism in simulated missions N ':;
13. Standardize and upgrade training syllabus 1 RX
14, Better training schedules 10 :i

—
o
1

15, Better use of flying time

16. More variety on simulated missions

17. Better simulator maintenance

18. Teacn crew coordination

19. Utilize wasted time

20. More procedures training

21. More refresher courses

22. Discontinue simulator time for checkrides
23. Have longer missions

24, Use of simulators for refresher course
25. More emergency training

26. Place training at squadron level

27. Adg visuals to simulation
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Table B=15. MAC C~141 - Loadmaster (N = 102)
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Page 4 questions

Category 1 2 3 4 5 T s

1. Hands-on training 1 1 2 3 5 7 .

2. More trainers/simulators 1 2 12 3 6

3. Adequate as is 5 6 3 2 6 22 .

4, Better selection/upgrading standards 6 3 Q 2 ) 17 .

5. Higher fidelity 3 0 6 4 L A

6. Other comments 2 3 3 2 2 3 b

7. Utilize wasted time 4 5 2 2 3 12 s

8. More classroom 30 29 2 g

9. More combat aircrew training 8 2 1 J i 12 g

10. More instructors 3 2 0 1 3 9 -

11. More realistic sorties 0 3 2 3 1 9 =

12, Tailor flights to aircrew needs 4 3 0 2 | 3 -

13. Update simulators/training programs 0 0 2 2 5 3 -

14. Use of mock-ups o 0 1 6 2 9 g

15, variety of cargo/missions 1 6 2 0 0 9 X

16. Use of loucal/line missions more adequately 3 4 o] 0 1 3 0

17. More flying c 3 1 2 17 pe

18, Practice 4 1 o] 1 1 N

19. Better training scnedule 0 4 1 } 3 3

20. Teach crew coordination/supervision 1 o) 2 2 3 £

21. Put training at sguadron level 2 0] 2 : 2 :

22. Use of computers 0 0 J N ! s

23. Make required procedures clearer 2 0 1 o] 1 4

24, More instructor involvement 2 1 0 0 1 1 o

25. More study guides,/work books/video 0 0 1 1 2 4 -

26. Low level /airdrop training 0 1 1 C 1 2 ,_
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